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^-v^: l/E 



t Fn ^_>4f (p d h) fitt^filWbSiifclil. 

I e*5iV*;v^-hVT--tf (pf 1) «tt#tt*ft**tfc«*3llK:B«©IB*. 
[fit 3 1 

I lSli 1 MT-1 0 9 3 4# (FERM P- 1 9 0 9 2) t**i»«3Cl!«0* 

J^lS O 

l Sli i ~ 5 o«*t*-ai»cB«om* fctt*Mr***u & d 

-?L»*1IJR^3- D-fLHfeO&^m. 
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mistime «cifjuev«o«»M* , ^ftv»D-wio»*»*Mt6k«*>*. 

tULac tbacillus delbrueckii 4 !K D#*»M < 

4SHMtUSpo r o 1 a c t ob ac i 1 1 u sl«»ft»t^ 

V-^ 0 CZhou,S., Appl. Environ. Microbiol., (2003) 69, 399-407] ©fcftfcifLl* 
eM-h*^-HJ7-*' (pf IB), 7v;VfV/^-^ (f rdABCD 
) (j&Tf r dk«t£t#*i) , T^-^/TWKftFoyt^ ^Ta 
deEfcHttkM*) * *j:lF7W-b*"*— * (ttTackAt»t£i:**J 

*?i?,K*ot\ 4 8. Bg/LODftWttffii, 



-o^Xte^Rtf* < , \£)V\£yW<£Mi , 

ose tautr a »x **** * , * ;v if >if»ittftTt a * -? *ra* - d # 
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§ * * i k 4 < , if Ji/ if > MM t «T * * * ^ ^ U k t±«* ^ * S 

*lfv>fcv\> /r/ff, (Bunch.PK., Microbiology, (1997) 143, 187-1953 »i 

- K^-S«^©^n--v^*fi : v^ ^©tiiS^^^ttv^o *ttl dhAH 
[0 0 0 7] 

tfcWIIM^iIS*D-IL«ft Knyt-*' (J^T, 1 d h knf ^Si k***>* 
) fc*»*WMH&S* LX\±, Lactobacillus helve t i 

cus ^l d h <D$mW k LT a ? * - & CKochhar, S. , Eur. J. Biochem. , (1992) 2 
08, 799-8053 ^Lactobacillus bu 1 g a r i c u sftll dh Of&Si 
«kU37*-?, CKochhar, S. , Biochem. Biophys. Res. Commun. , (1992) 185, 705- 

7123 (Dm^wmfhtiztf, ^rMMi>^2^tzwm<Dwm\:^®&n*m'<Ki> 

oi dhAijWWiia^^tktcio-cD-ABio&iKttiisoJi*^ iot>evi 
#y>*fljv»fc*r>w««- Vft Knyt-< (&Tp d h ki&i-sik*«*4 

j|gi^;ov^(il 9 8 3^Kf^>f> CChang,YY., J. Bacteriol., (1983) 154,756 
-7623 fc*9IR#3*vrfctK ^»t?*4o *fc£tLfeO**«fflL.^Dfr©M«l±# 

8Mfe<0*KJ:') j.*)MF- (ATP) fc^fc*^* (NADH) £fflv> 

T3U»*k*<&«^te#1Srafe*&£ , *"&o *Dfr» 
»»±»k*HWW«n?ff*J*tTV>4o 4*tfciM©«f^*i§»U ft********* 

-rso**i»t?**)> *»«4:JL»»*tt^»*9«lt«i-etTo"rv>afiT?**o l Tbilisi 
*- (JftTCSLkWH-^k****) < > D ^ 

a^ftT-ci&m-t-at k*«fijp»tLT^*o-c. & L»»*#Tt? 

[^Mffr^CiSJU ] Zhou.S. , Appl. Environ. Microbiol., (2003) 69, 399-407 
[^#W^CM2] Bunch.PK., Microbiology, (1997) 143, 187-195 
l#!RHfr:fc«t3] Kochhar.S., Eur. J. Biochem., (1992) 208, 799-805 
[^#fr^ti)U] Kochhar.S., Biochem. Biophys. Res. Commun., (1992) 185, 705- 
712 
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m&WXms] Chang, YY. , J. Bacterid. , (1983) 154,756-762 

^ ftfW - € (UhA) «tt3&«Jiai*tL*oe>U^- hft Kn^t-K (pd 
h) Stt*ffifc4fc«±fittft3*fclMU $e,n»tL<n±ia^*nx.Ttr^->*^ 
^_ hU7 _^ (pf l) oJ&t£**teT\ gLO^^L/cM^fflv^^Ki: *K H 

i T K ft < ft v^fltO D -ILSfc * £ * & i t j&nirife-C * & i t £ JB, v*rtf L*S&9J K 

[0 0 13] 

fHKnyt-K (pdh) ifitt«{Kn/Jlo 

[2] tf;v^- h V T— if (pf l) MttjPteiMfcStLfc CD fc?B«<0*m 

°C3] ci] > C2] iciamoMo 

C4] *MiH*D-?LBft 1 7*Vi Kn^t- Vmmm&ZiXttmmMT— 1 0 9 3 4* 
(FERM P- 1 9 0 9 2) o fc ^ ^^.^ 

-SL»ffc Fn^t-S ( 1 d h A) fca- Kf 4»€S : f-***tt**«--rv>*»a*-fef h 
C7) CD ~ C5D ^W s -SS:fe^lI^^^if^«tt> nbtttzigmw 

[ 9 3 am***]**-?* S [8] i:fatOD-ILS©41*S. 

C10] 2«a±OT5y«#»tIP$*LfcJ(f»-^*i-*ifc*W«fc^*- W«7~ 
Cl D a»*#T-c*HI"t*tfc*«Itifci:-r* C7 3 ~ Cl 0 3 o^tt*»-«i*BB«w 

Cl 2] 3 Ot^^t Lfc*^ffi^»**»#**ffckLa**l 

h" 1 m±4 0 0 h-^Tfcft* J: LW*******^^**^^** 
Zt*%mt1r& Cl ID fclB*©D-*LBJW>£E:£fto _ 

Cl 3] ««pH4»6-8-C*>*ti:tffiRttil([«a C 7 D ~ Cl 2] <7>#*i^-3* 

i^ftlzX*), t?;vtf >^(7>^;^i^/i?ftv^D-IL^ : £:^^i"^>^B^a'K^tt^)o 

ffitE# 2004-3095508 
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° i4w &smbi & o * 1* »4 t * \,z*mMomm km Lrwrnzmm-t *> . 

i»WK*lt**»*ft*D-JLmf'lsKn^-* (ldhA) fcli, f^^f 
i 17 N A D H 4 *) , f Lm*3 4 V N A D * SlW Z> U%m^L K 
liBunch, P. K?> (Microbiology 143 (Pt 1). 187-195 (1997)) #*»Lfc«fiS 
* tfcli, ^M^y^ ADNA^#M^IE^J#^3^iy f S5^#-t4 J;i9PCRl'£ 

T?#£o f©iapHUWic.tf6. 4-7. 5^**o 

TMb^waaysfc 4 «? v > -> * 9 v'/naafefciKfci-*:fr8^ v * ^ * #tp £ 

-C P C R fcfi 1 ^ D N tiffin X * - HOflt 9 &*OjE«M&*15; < 

p^^ij y^w<-9#9 h 'J 1 9 8 9.TOjE*« [7*^-a7^ifc 
^X#] &#*fc££?*t^ 1 9 8 8, HE. m [PCRr^ny-, DN 

Ai««<OJRai:JBffl] Xh7n^> l 9 8 9Wf^f^W^^ * 
a v> tt * *l £ <&:£i5fc * SfcSE L "C Hifei" 

*»wi^rtr^- Fft Knyt-f ( P dh) mttfci*. i£;vey®u 

iL°^olft : HKttii*Ji^tif^'<- >7*ii yuy±-^£ ( P d h) 
b Ott^?***?"*-** & < ^ A#Wfc»± ace E«fc^£«"t-*Uf &v* 0 

i^fc^!t*?Lm^sfflomt(4-^««^^-c^ i 9s tisu* 

10 0 2 1] 
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« t twcoa* sua* 9. mmmmmmT l t v» * k a jg^ 

+ 1, * - i. -j 7-<tt, p f 1 AlWk p f 1 BlfiT© 2 oo 

jiW^i*K^**^* Ltv>4 « M#«rEBo-t-s^»*«*^*^tt#np f i 

^**«**MW1 4 8 5 1 i P 2ft (ATCC 2 5 6 4 5) 

iL^IMT- 1093 4«&«e^- v y r-soitt^ftTUv* 

MT — 1 0 9 3 4t*1"CKtr;v^- hft Fn^t-W > 9 #V vfcfliv**:** 

RM P- 1 9 0 9 2 tU, Wo<lOTlT@ltltni6^ tttttrffctfc 
Aitt«-&1^ WlNMbtfR* > * ~ l 4 1 1 £ 8 B * *> #ft 3 Jv^* 

%) o 

*M i*D-JLiftFnyt- * *ifc*WMT-l 0 9 3 4* ( F 
ERM P- 1 9 0 9 2) ktt,*iiMT-l 0 9 3 4#fcgfc**Xtt/*£»±*fe 
fcfc* <K *1IMT-1 0 9 3 4*£ 9 

IBmOMT - 1 0 9 3 4/pGlyldh A § £ ° 

[0 0 2 61 

o 

fflaE# 2004-3095508 



S&m. 2003-342165 



^-v : 6/ 



[0 0 2 8] 
[0 0 2 9] 

c is *t * * 1 1± . * ffl v> r k # * in« £ ««t & 

[0 0 3 0] 

BIT > * - * A & if O&tt^Jm L & WS ^ **tr t h J: v»«f* * £ o *g»t±5i'fir«LfrJ&* 
[0 0 3 2] 

x.(fK°;V^- >*/i/^->'J 7-t?WiS:TUv^MT- 1 0 9 3 4«c*ltffl , ta*r 
^«fi^20WM0^ *»)#*L<tt2 5lC*&3 5WttKt^ 
f L<^ pHliNaOH, NH 3 %T?6*?,7, J: «3 » * L < t± 6 . 5**6. 9 "CPSE 

o d - fim^^-r * k&r * j$ t * * o 

[0 0 3 3] 

*1IIP4»MG 1 6 5 5ftOp f lBin-KtSilkKttUtli^- 

}±7 1**7. 3 MG 1 6 5 5«A*P f l«M*ttMT- 1 0 9 3 4#J: I) 

«»^»^& i** 1 ^"?*^ 33W^4 2 «C 

[0 0 3 5] 
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MT-I 0 9 3 4tli, WMCiotli, pH.7~7. 5©pH«*tW4 
StiaW. WII^»T?*4MG 1 6 5 5* (AT C C 4 7 0 7 6) «5 p f 1 

*»OD-*LBlO«a^IRLr»±*»OpH**tt'b L< fi^T^D 14111 (rCfU^S 

16T LT^Bfeia* ffllJfe l-W-T * #t£«fn $ tiS £ &i ft 3R3f $ ^S o 
[0 0 3 7] 

* L - SJb&n&AI- * L - ?L»*««^-t * K+#ft B#IM^HTfc*LS ^ W z 

SiB#H**#a Sit^ti^o «iLtf±«*»»*ABLEtt*««lfe1tBMJ -0 1 

to. 0 1 v vm~l v viru «#J£JK 5 0 r pm~5 0 0 r pnu £ >9 £f $ L < H? 
JE-C0. lvvm~0. 5vvm, 0 0 r pm~4 0 0 r pmtllL^I 

%%&"ZUZ Lv*flf**#*£ J:**-?**. 
[0 0 3 8] 

ttaSflEfiMKcki. a*n h- x m±4 0 0 h-^Ti b< li 1 h" 1 m±2 0 0 h^JSlT 

LtliMT — 1 0 9 3 4*i^*^*»*&Ei-**SU »«> = ^ 
-trn-;v x^y-^i*t^t5. 0 g/L $ <b KftZ L < tt 1 . 0 g/L&T 
fcftOJ.o. d-$LB#&&3*l* *-5ft»«*> «#a^RKJ:0 3lft**t*a»*fr-C 
*&„ «!4a*;*f» : «)JW«>««kb-CI40. 3%^L-«**tr*l**-CMT 

- 1 0 9 3 4****Lfc*fc 1 0«HBIJ»±1 0 0WMJBLrt»iL-«.»oa«*»0. 0 2 

[0 0 3 9] 

i J£ L fcaA^ftJiiMMaJ JH frbfeTZ "C- Jt fr 3 ft < * *tl8»-»"f 
[0 0 4 1] 

ilPJl * D - 9Ltt* HJR-t S ti> « x. <b ft <b t£®1t£n & 

ffi|E#2 004-3095508 
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[0 0 4 4] 







1 0 


% 






5 % 








0 . 


5 % 






0 . 


3 % 






0 . 


15% 






0 . 


15% 






0 . 


1 % 


7:r # y —)VL G 1 2 6 




0 . 


1 % 



: zK) 



0 !!% L-ILtO. 3 1%. ir^iO. 3 S%JWW««*WW 

Jfc^jlLeXJLfcLB Broth, M i 1 1 e r ttttft (D i f c o 2 4 4 6 

2 0) 2 5ml KD-WttMMT- 1 0 9 3 4#k*»1IMG 1 6 5 5* (ATCC 
4 7 0 7 6) «1U -Bfel 2 0 rpm1?aJWi^1|JM»«iLfc. J L£ 

(ABLEtt«WtttBMJ-0 1) |cJ:jB«*0*»4 7 5 g*X*Lfc*OK. 
Mil Lfc. J»li**ET, 0 . 5 v v nu tt#*ft 1 5 0 r p m^Ws-K 

3 1t, pH6. 7 (NaOHfiS) -e*r*3 SWofeo 

[0 0 4 7] 
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1^2] 



MGl655(wild) 



MT-10934 







54.9g/kgi&iM 


90.5g/kgi§*fl£ 






540g 


570g 






3. 5g/L 


2. 2g/L D-¥L 




99. 


9«ee£i.± 


99. 93>ec£*.-t 






ft OCcr/T 


N. D <0. 5g/L 






1.89g/L 


N.D <0. lg/L 


mm 




2. 45g/L 


N.D <0. lg/L 






0. 8g/L 


N.D <0.1g/L 






0. 6g/L 


6. 2g/L 


J8*H*&50hr8b©D-?U 




46. 5g/kg 


58.2g/kg 



_tfMS* c * v> -c , «U«#*WIMbW *■ *= 3 ~ * * < f ? f *f 1 

k*W§L*=. **, *4*T?*iMG 1 6 5 5^i*T^*>*^**^- 3 ^ 
i/a^ (ATCC) iDATCC 4 7 0 7 6fcLU#fS4o 

T*wk»*e c o r i -emu* * t fc-cft 8 5 0 b p © g 1 Y A ^*f 7* i 

?*r>*hfc*»*U DNA';jir-BtfllV»t«*U(t *J8rH <DH5«*) k» 
JMEtM- «5 FpGlyld h A«r#^o 

J ? ^ i x - KoGlyl dhAOTfWl 4 8 5 1 i P 2 (ATCC 2 5 6 4 

5 r s wSSii - ?o 9 3 4 *^«*** * " « > ? - * • talk * 8 

5 1 ip2/pGlyldhA jBitfMT- 1 0 9 3 4/pGlyl dhA»*trt. 
[0 0 5 0] 
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ft Wl 4 8 5 1 i p 2tt7^^>M^^t-nV^/3>iUTCC2 5 

3t^/H>J:U^i4ATCC 3 7 2 5 3^«C^attt4C:fceme; 
tL4o Sfc* MT — 1 0 9 3 4«ctt, $fcfclB«Lfc t £ *) . »lfi^AlfSi^Sf 

(D-IL«4SfWl 4 8 5 1 i p 2/pGl y 1 dhAK-i*D-»L*ftS) 
Jg*M6ffii"Ai£tt<OiBj£ 5 Sr'TSB3E3 t'SBIR-^So 
[0 0-5 1] 
[f£3] 



Glucose 


5 0 


g/L 


filter 


1 0 


g/L 


K 2 HP0 4 


1 


g/L 


N a C 1 


2 


g/L 


MgS0 4 


0 . 


5 g/L 


C a C 1 2 


0 . 


1 mM 


DL-'J tfWL 


1 


At g/L 



(»« : *) 

=*7?X3|:v>*ifcLB Broth, MillerW (Difco 2 4 4 6 
2 0) 2 5mlKD-JUttIIWH85 1 ip2, *£tFW 1 4 8 5 1 i p 2 / P ,G 
1 y 1 dhAM^WU -*1 2 0 rpmi?iHW»t^||iMI*tiitfc. 
1LC0^*« (ABLEtt»»WBMJ-0l) P±»*3 * * * 

V wm *tt#i*K6 0 0 r pnu i&*»K3 pH7. 3 (NaOHtlS) t2 

4 iifl o*r**»T«, D - «*>£fi£ * lWN«K<0«fctt H P L C 

[0 0 5 21 
[*4] 



^4 



W 1 4 8 5 1 i P 2 Wl 4 8 5 1 i P 2 /p G 1 y 1 d h A 



§H»4 (D-?Lt4IfMT-l 0 9 3 4/p G 1 y 1 d hA#KJ: AD 
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=*7?^3CV^LB Broth, Mi 1 1 e r^«^ (D i f c o 2 4 4 6 
2 0) 2 5ml \zmmm 2 TH & *Lfc D -HBttSIMT - 1 0 9 3 4/p Glyld h 

WD -fL*©Jfe** i mHWSOlgliH PLC Lfc#9tfleLfc 

[0 0 5 3] 
[H5] 

^5 

d-jlhmmi* 94g/kg^ 
^#^miR» 5 7 0 g 

nmw&nm 2 . 0 g 

^ife5 0hrtOD-?Ltfffil 6 5. 2g/g 



[0 0 5 4] " 

«IMG 1 6 5 5WMDNA^ Current Protco 1 s i n 
Molecular Biology (John Wiley & Sons it©J 

a^f-^^ (e. co i i u Gen f* 

Gl 6 5 5tt^ftMK?iJ (accession number U0 0 0 9 b) ^ 

*k p f lBta-wae? (2, 2 s 3b P ) Uc c e s J 1 on 

number b 0 9 0 3) iMHMt**n- = >*r**fc*, ,6 . 7ft£ 

8©***tHtT, ±B^?^"DNA#* 1 0 0 Pmo U 

£ tKX «1 . 8kbi^ftl. 3 kb©DNAKJt**fttb;fco «-*>D 

T*«*tLfc»ffr©5 '*JiaH»fci4H udin^ \>imi£lrz<o e 

Hind I I I^lFSphI«Uo |^7fcBW»t8t«v»T#fe 

P s t I-eWlt*flMfcb3feo £©«W2«I:r^5 Kp 2?i£ ( ^S5nu ? 1 
ndllliSi^Pst Ilft»kfcT4DNA'J#-*^^^IIDH5« 
H^f»LT, p f 1BS^5' ±^i£#ifM-^3' T«5E««ffr© 2oo»f 

ftfE# 2004-3095508 
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*h\Z -77*$ KpUCAp f 1 B^SphltiM, T4DNA*'V>7-^: 
J:t9W*^^t^o ^CATCC 3 7 0 3 3 X *) fflffi tiZ> p A C Y C 1 8 4 

£HaeII x-mitVXnhfih^r2yAy^=.^~^m^^^tsmi. 3kb 
*5DNA®r)t£T4DNA p o 1 yme r a s e K X «5 > > J 

K£#, ^<D^7 7s5. KSrpUC A p f 1 B : C m r t^L-tz 0 

inwl 7 (*mmg 1 6 5 5* P f i B&ii&wm<oftm 

$mW5-?&btitz7?X3. KpUCAp f IB: Cmrt»|MGl 6 5 5l*Jfc 
«*L ?n9A7xi3-*10^g/oK T > * v V > 5 0 ^ g/m 1 L 

Oil g/ml *#&LB«#J»a+tf*»Lfc« #fe*L;fc******L-C* 
n9A7xi3-H0/.g/ml **trLB*5tJ&*KSfe*U £*L*7 > vV > 
5 Ou g/ml **trLB«5e-/V->CV/U**fxv^ ^n?A7x-3-*ttt, 
^o7>f^'J ym&Wfo-ZVmirZZ-t-rz, pUCAp f 1 B : C m r G 1 6 5 

5fa<Dik&mzmmum^~x*)ft^frtz<D%, P ucApf ib : cmrt^i 

v^PCRlUflpf 1 B5£#*tt**tr»ffi-**l«3-^ P f 1 B«^n 7 A7x 
aa-A'fttWeW*^^ 0kb) KHatai^^HSJJ^ 

1 6 5 5 A p f 1 B$cfcifr£ UfCo 

«m ttHIMG 1 6 5 5*p f 1 B«fe«*#fcJ:*D 
f[»«i:U=ft7?^3|:LB Broth, M i 1 1 e r (D i f c o 2 

4 4 6 2 0) 2 5 g*Xtlfc*©*«W«Lfc. £*LKD-Mffll*MG 1 6 5 5* 
MG 1 6 5 5 Apf IBS, £ X TfUG 1 6 5 5 A p f 1 B*fcS0fc« 2 

*5 KpGlyl dhA^:i>)W^^G 1 6 5 5 Ap f 1 B /pGl y 1 

dhA#03«R©lfttiW*e*IU-*, 3 0-C, 120rpm;?*iW**<fro 
1L*0««I (ABLEtI»ttBMJ-0 1) fc*6 ^t**4 7 5 g 

t^fctOKHW^iWtfc. J&*****EET\ MO. 5v vnu 

2 0 0 rpm, «#fig3 1^ P H6. 7 (NaOHtii) ?5 0W^fc o Jt 
*TflL # «> <0 D - fLm^^*^ * IF****©**** H P L C -Cft* kit 

[0 0 6 0] 
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6 mmui& 



Glucose 


10 0 g/L 


Na 2 HP04 • 1 2H 2 0 


6 . 0 g/L 


^ IN il ^ / 2 ° ^ 4 


6 . 0 g/L 


KH 2 P O 4 


3 . 0 g/L 


N a C 1 


3 . 0 g/L 


Mg S 0 4 • 7 H 2 0 


0 . 1 g/L 




0 . 5 g/L 




5. 0 g/L 



(MB : 7jc) 



[0 0 6 1 ] 

*7 



MG1655 MG1655ApflB MG1655 ApflB /pGlyldhA 

D-?Lm#ft* 2 8 g/L 5 8 g/L 6 3. 7 g/L 



^O^^^ 1 dhA3l^wJ:>3?L»feMK* I ^-t'*-*-^* fi WWLfeo 

^8 2 (MG 1 6 5 5 A p f 1 B^i:UD-»4I) /-» -i c c c a 

1W*fcUH*79^3i:^W*2 5gPMG 1 6 5 5ft, MG 1 6 5 5 A 
pflB«U *itfMG 1 6 5 5ApflB / p G 1 y 1 d h A ^*S0^^«U - 
*3 Ot 1 2 0 r pmlUaWfttffofcft* 1 L»«Wt (ABLE tt««»B 

m j - o i ) icft 8 4 7B g u^* * w»* L *-_ ****** 

1^10. 5vvnu MS3 0 0 rpm, i£#*S£35X;. pHJ 2 (N a 

>SWiSaHPLC-e^i:foti£L/: 0 tt**ft9 
[0 0 6 3] 
[ft8] 

— 

7r ^;-MGl 2 6 °- 1 % 



[0 0 6 4] 
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^-v : 14/ 



[&9] 



m - 




MG1655 


MG1655 ApflB 


MG1655ApflB /pGlyldhA 




IS 52g/L 


95g/kgig*i& 






1 520g 


560g 


560g 




t 2.5g/L 


2.5g/L 


2.5g/L 




1. lg/L 


1. lg/L 


0.3g/L 



ittffll MtftlMG 1 6 5 5*a c e Eilft«f#^«D-»^ , 

ss#4 1 us 1 2 . i s tea** 1 4 

* feC«t«6 KEt^*lIMG l 6 5 5Pac e E * a - h 1"* *fc=P*« 
«Ufc#*ft*L. £*l£MG 1 6 5 5 A a c e E*fcfc tfco 

M^«tL 1 -C^^7^^3HV^^«2 5 gl :D-ILf4ifMG 1 6 5 5t ; M 
G 1 6 5 5 A a7eEt> **IFMG 1 6 5 5 A a c e E ftttCttfl 2 
KpGlyl dhAtfflfelCJ: OamfcMG 1 6 5 5 A a c e E/p G 1 yj d h A 
»«3«IOl*t*ft««IU -lift 3 OTC, 1 2 Or pm-C* **« t^f). 

iilK3 1 , C. PH6. 7 (NaOHtil) * t*ro ** 

[0 0 6 7] 

mi 0] 



:10 



MG1655 MG1655 AaceE 



MG1655 A aceE /pGlyldhA 



D-fLmS«* 45g/L 53g/L 

\d)v\d>mmmm o.8g/L 4.tg/L 



58g/L 
1.8g/L 



o 

HMG 1 6 5 5 Ap f 1 B/p G 1 y 1 d h A*»c J: * D 
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f 1 B/pG 1 y 

4 7 5 g ii'ifc'ii>CA*« L*:. 0 . 5 v v mJHNtt 

rpm^W35t, pH7. 2 (NaOHtiS Tf^^iSf^ SI 

£^ 1 2 H^:i"o 
[0 0 6 9] 
[«1 1] 



10%, 12%, 15% 

fiftXti) 5 % 

0 . 1 % 



1 

7f*;-jVLG 12 6 



[0 0 7 01 

Ufel 2] 



10% 
95g/kgJ*H 
560g 
2. 5g/L 



12% 15% 

114g/kgi^*^ 128g/kgi^ 

569g 581g 

2. 5g/L 2. 5g/L 



jtJfiU *»o 13 0 g/L tv^ itLt"Ct-*v>^5v»*Ws:*Kb^:o 

ftjfcfll 2 (MG1655Apf lB/pG 1 y 1 dhA#Ki*3-^^^ 
«|J»* LT = H 7 5 ^ 3 P V»tLfc«*«l 2 5 gl'MGl 6 5 5 Ap f 1 B/pG 1 y 

*#a«3 OOrp., *SSK3 5t? P H7 2 (N aOHT-gS) « 4|g^ 
[0 0 7 2] 



{±iSE# 2004-3095508 
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^-i? : . 16/ 



[in] 

^ 1 3 1111 

:/ WW 10% 

CSL (S^ftMXgO 1%> 2. 5%, 5%, 10% 

7r*y-iVLG 1 2 6 0. 1 % 



[0 0 7 3] 
[£14] 

3114 



CSL 


1 % 


2. 5 % 


5 % 


1 0 % 




IS 5 8g/L 


9 2 g/L 


96g/l 


9 7 g/L 



<?53E!feJ*st± 9 0%J^± : Sr^L-CV^7to 
**m s\mG 1 6 5 5 Ap f 1 B/p G 1 y 1 d hA* 

*SwSkLrHA7 9^3KV^JMI«2 5 gi:MG 1 6 5 5 A p f 1 B/p 61 y 
1 d iI»t«U -*1 2 0 r Pm^HW«*ffo f JU ABLE WWIB 

«T°»*2*«*1 6^ 5^C PH7 2 ( NaOHtg) 

) ici V)iiijaL/co 
[0 0 7 5] 
[fU 5] 

ii5i 



CSL (0#*i&flSX«) 5% 
7t*/-JHG12 6 



0 . 1 % 



(TO : *) 
[0 0 7 6] 



ffi|E# 2004-3095508 



mm. 2003-342165 



: 17/e 



1*16] 

«16 





1 


2 


3 


4 


9 AS (vvm) 


0 


0 . 5 


0 . 5 


0 . 5 


ffi#5t^ (rpm) 


2 0 0 


2 0 0 


4 0 0 


6 0 0 



[0 0 7 7] 
[f 17] 

Si 7 
(g/L) 



4 



5 9. 4 3 6. 6 2 0. 1 5 4.5 
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SEQUENCE LISTING 

<110> Mitsui Chemicals, Inc. . , 

<120> A Bacterium capable of producing high-pure D-lactic acid in a high level 

<130> P0002578 
<160> 14 

<210> 1 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<200> 

<223> primer 
<400> 

ggaattcgtc gaccggctcc agttcgaagc tggt 34 



<210> 2 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<200> 

<223> primer 
<400> 

ggaattctga ctcagctaac aataaaattt tt 32 

<210> 3 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<200> 

<223> primer 
<400> 

ggaattccgg agaaagtctt atgaaact 28 

<210> 4 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<200> 

<223> primer 
<400> 

cccaagcttt taaaccagtt cgttcgggc 29 

<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<200> 

<223> primer 
<400> 
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gcacgaaagc tttgattacg 20 

<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<200> 

<223> primer 
<400> 

ttattgcatg cttagatttg actgaaatcg 30 

<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<200> 

<223> primer 
<400> 

ttattgcatg cttatttact gcgtacttcg 30 

<210> 8 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<200> 

<223> primer 
<400> 

aaggcctacg aaaagctgca g 21 

<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<200> 

<223> primer 
<400> 

tcacgcgagc tattatcagt cgttattatc 3 

<210> 10 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<200> 

<223> primer 
<400> 

tccaccgtgt tgattgttgt tgctaa 26 



<210> 11 
<211> 29 
<212> DNA 
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<213> Artificial Sequence 
<200> 

<223> primer 
<400> 

tttgaattct gccactgaat agcagccag 29 

<210> 12 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<200> 

<223> primer 
<400> 

ttggatccaa cgttgagttt tctggaacc 29 

<210> 13 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<200> 

<223> primer 
<400> 

ttttggatcc gaggtaaaag aataatggc 29 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<200> 

<223> primer 
<400> 

ccaccttcgg ccacggcagc 20 
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mm 2 003-342165 
[H i A I I i * 

jg-jg. [000005887] 

1 . B 1 9 9 7^10^ IS 

2 . B 2003¥llB 40 
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